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解析した。特に土壌の生物性については、土壌肥沃度診断指標 SOFIX（soil fertile index）
にもとづき、土壌中の物質量と微生物活性を分析した。また、リンゴの葉と果実の成分分析も
行い、土壌環境と果樹の品質の関係についても解析した。 
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In the doctoral thesis, physical, chemical, and biological properties of soil were 
analyzed to determine the optimal soil condition for apple productivity. In particular, 
biological properties were analyzed with Soil Fertility Index (SOFIX) (the total carbon 
(TC), total nitrogen (TN), total phosphorous (TP), total potassium (TK), ratio of carbon 
and nitrogen (C/N ratio), bacterial number, nitrogen circulation activity, and 
phosphorous circulation activity). In addition, the leaf and fruit of the apple were also 
analyzed for its relation with the soil condition. 
In chapter 1, two orchards with different yields (2,000 and 3,000 kg/10a) were 
analyzed on the physical, chemical, and biological properties. As a result, TC, TN, and 
TP influenced to the productivity. Accumulation of chemical fertilizer was observed in 
the orchard of low level productivity. 
     In chapter 2, effect of different fertilizers (organic fertilizer, chemical fertilizer, 
and combination of organic and chemical fertilizer) were analyzed in order to compare 
the physical, chemical, and biological properties in 5 different apple orchards. In 
particular, soil environmental factors of organic and chemical fertilizers (bacterial 
number and material circulation activities) were analyzed to clarify the relationship 
between apple yields and soil environmental factors. There was similar value of TP and 
TK in both of orchards using organic and chemical fertilizers. TC and TN of the orchard 
using organic fertilizer were higher than that using chemical fertilizer. In term of 
bacterial number, there was similar value between the farm using organic fertilizer and 
the farm using chemical fertilizer. Nitrogen circulation activity of the orchard using 
organic fertilizer was significantly higher during 12 months of cultivation. The most 
suitable soil condition for apple production was: 50,000-60,000 mg/kg of TC, 3,000 
mg/kg of TN, 15-20 of C/N ratio, 5,000-6,000 mg/kg of TP, and 6,000-7,000 mg/kg of 
TK. 
In chapter 3, soil properties of orchards (apple, tea, gingko, grape, melon, pear, 
peach, blueberry and persimmon) were analyzed by using SOFIX. Optimal soil 
conditions of orchards were: 50,000-60,000 mg/kg of TC, 3,000-4,000 mg/kg of TN, 
5,000-6,000 mg/kg of TP, 6,000-7,000 mg/kg of TK, and 15-20 of C / N ratio. 
     Optimum soil condition for the orchard was finally proposed in the doctoral 
thesis. 
 
